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(57) ABSTRACT 

A wireless infrared peripheral interface for a conununication 
device having a cellular radio transceiver includes a periph- 
eral interface. The peripheral interface inchides at least one 
infrared signal source and at least one infrared detector. The 
signal source and detector are coupled with dispersing 
optics. An interface circuit is coupled to the infrared signal 
source and detector. A processor is coupled to the interface 
circuit, wherein the processor controls the interface circuit to 
process data signals that are conveyed through the infrared 
source and detector so as to communicate with a peripheral 
device that is proximate to the communication device. The 
dispersing optics reduces the dependency of optical align- 
ment between the infrared data ports of the peripheral device 
and communication device. 

12 Claims, 4 Drawing Sheets 
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* FTG 2 is a cross-sectional view of a fira embodimeni of 

,jKlFO?iS5SSS» jeperipbe«Haterfacein.becoaun,.icaUoodeviceofFIG. 

DEVICE ^' FIG 3 is a cross-sedional view of a second embodiment 

s of the peripheral interface in (he communicaUon dev.ce of 
HELD OF THE INVENTION RG 1- 

Tte present invention relates generaUy to fIG.' 4 U a cross-sectional view of a third embodiment of 

m«nicLnsystems.Moreparticularly.lheinve^^^^^^^ Oie peripberalinterface in the conunttmcauon dev.ee of HG. 

to a wireless infrared interface for a commumcatjon dev.ce. ^ _t-^ k 

BACKGROUND OF THE INVENTION lO ' piG 5 is a perspective view of a fourth embodiment of the 

Recent trends in consumer elect«.oi« hm shown an peripheral interface, in accordance with the mvent.on. 

increasing demand for ^"taiS«*^S DETAILED DESCRIPTION OF THE 

aUow a ..ser to -^^.^ ^^'^S ^^^^^^^^ PREFERRED EMBODIMENTS 

^'S-VTexample. pahn-top computers have become .5 i^.^ntion p«.vides a radio commutucaOon .| 

nSr because they allow mobile users to access the ^ .^^ option of hands-fac commu- 1 

InTrnet. «>llect and send electronic mail, carry out dec- Jjj.^ ..^vities with a variety of peripheral devices apart | 

?om" financial transactions, update and mamtam p^«ona mc ^^^^^^^ ^„n,„nicaUon system v.a an m&ar d \ 

planners/schedules, maintain and acc^ hsts of P^J^^^l " ^beme including an infiraed peripheral tnterfa^ IR 

wntacts, keep an electronic notebook, etc. Wh^e such P° B maintained even while commumcatioo | 

mobiU multi-functional devices b'^e become ^ ^^e present invention reduces .he | 

commonplace, particularly among ^ dSency of oplickl aUgnment between the infrared data g 
are not easily adapted for mob.U vojce — J^P^°J ^^-^^^^ device and communication device. S 

applications bf<=a"^ '^^V "J" °ndS Surihone. ^ -n^e invention will have application apart from the pre- 

munications ^J/^^^P/^friefrordaay tasks. fiLuse a ^^e specification concludes with claims defining the 

computer to carry out ^^^P^J "^^^/^ 1 „Uular phone to ZS«s of^he invention that are regarded ^ noveU H .s 

L^rneS^tmaTuTa^^^^^ recognized that 30 ^^1. ^.e invention wiU be better understood f«rn a 

tategnS^^dditTonal functionaU.y into ceUular te ephone ^„3y„,ti„„ the foUowing description tn «.nj— 

orXte provides a way to differentiate theu ceHular tele- ^ which hke reference i^umeraU 

pLone pr^Sc^ whUe providing a higher value for custom- ^ radiotelephone is a ^o?^"— 

erPor example, some manufacturers have introduced communicates information to a bi«e station 

criiuE phones'that include computer games, person^ digi- 35 waves in * Vad 10 frequency 

tal assistants, and global positioning system receivers. radiotelephone can be strapped to. or otherwise secured 

UiRcr devices, such as computers, are too large to be 3 erson's wrist, belt, or other holder. 

intSd into a «llular telephone. In these cases, mfrared „diotelepbone portion of the ''^'^ 

SKupling has been developed. Many portable devices ^ ^^„„i„ .^diotelephone adapted for personal 
KaveIR ports for communication and synchromzauon « ^^^„„i„\ion, but may also be a pager, cordless 

Sweendevices^Hcwevcr.tbeseportscanbedifficulttouse ^,dio,elephone. or a personal commumcauon service (PCS) 

bcM^e of the placement of the IR port on each device or the ^jj^.^^Jbone. THe radiotelephone portion may be <»n- 

need for the devices and their IR ports .0 be in clo«= ^ with an analog 

proximity or line-of-sight in order to mamtain a commum- ^ ^ j,^, «,n^u„ica,.on '''a'-'^'d- J^e radioieie 

cS^. For insunce. many people use portable laptop includes a radio freq"/"';y j^P^ 

comoute^ where synchronization to a communication P^^,^;^,, a RF receiver, a controUer, an antenna, batteries, 

derceTac^mJusbed with an IR interface. Unfortunately ^ansm ^ ^ ^^^^^^ ^ 

the IR port on a computer is often located at the rear of the V i„,i„dmg at least one of a keypad, 

delS which does not allow a user to interact simulta- ^^^^es, a display, and a microphone. The radio 

Sy w^th both devices. This problem becomes com- 50 c .^^^^^^ ^ '^f-fCl iJu 

pound^ on wrist-woni ceUular devices, as the user wiU device iaco'n,ora.es a pager, there can be an add.tion^^^^^^^^^^ 

wan. to wear the watch during IR data transfer which could ,i^p,^y , a^jio alen. ^ ele«romcs 

rrakcommunicalions. tacorpora.ed into a c^Uular phone, two-w y radio or s^^^^ 

-mus it would be particularly advantageous .0 provide a ^ ^^j^^, ^^h as a pager, are well known u. the art, 

ceSlar'c^mmunication device that could accomplish com- « ^ incorporated into the electronic unit, 

muntlt^n activities with a variety of peripheral devices ^ ^ iuustrating a communication 

Tan from the oeUular communication system. It would also ^ ,^ ^^e invention. By way of example only 

be ofSTto provide these activities while the commu- ^« '^,„„u^cation device is embodied in a cellular phone 

nIcario7 device in motion. It would also be an advantage ^ conventional cellular radio transceiver as is known 

iSce the dependency of optical aUgnment between the «a & ^^^^^^^ ^ "'"''l J^hl^l 

dance with the invention; 
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coding and decoding are known in the axt and wUl no. be — «^on s^em« 

assemblies mat focus/d^«ettelW ^^^^^^^^^ '^'''^^'^■^Z^^Z^^^^^^^ 

10 for a communication p^rip^*'^^ 20 j'^vS'.ie cellular communication system 

-'.^l^^^i^^aS^S^""^^^^^^ " S^tro^'^'-e^^edinanyotb^^ 

- ^l-,'-r.^tfsig"l^^^^^^^^ 1 T!ln3f a v^-om communication^ 

Ltween IR and ^lectncal stgnab^m s^M^ « j„ sp^^c ^"^jU^ ^ble link), the optimu.r| 

detector 18 are me':hamcally and opU«^y w device (withoma*^^^*;? j,^^^ „f the wristB 

dispersing optics 20 Ue dtsperMng o^i^^Jv ^ ^ *W»«a^«^^,i„„^ ^ ,„able qmd^ 

the infrared beam J'^SS^riphcral device directed toward ^^^^'^J^ fo, example that has thcj 

opportunity for a S°°*>.«=°°°t^' T.'Td f^s IR from the access to a PDA back of device. Tlii^ 

M havina its own IR interface 26. ano lo^"* . ,4 ir port coming out 01 . • ^nd unportantj 

proximate to '^^^^o. circuit FIG. 2 also s^^ws an Ite^aU^ ^ ^^^^^ 

particular, the processor direct when i ,he d^pe«mg op .^^^^^ ^ ^^^^ 

[transmits and gives data to ^^^f^^^^Z transmittal. <=°°fi^^«'JX rTnge Fo example, an optional second 
lalion and coupling to the lo""^'' :„ierface circuit 50 extended ^^S"'" contamed m a 

^he processor /^^^^^^^J^^ZT^^^^^ P-^ °f f 't"^ p"ar« the dispersive optics include 

receives and inputs demodulated d^^ t ^^^^ ^^^^^ ^'"f 20 J2 where each lens contains a pair of 

circuit received by the infrared d^^^^'" ^ * ^^^tion two sets °f l^^^.^^^e °„d detector. This second pair of 
ransmission is typically ^'"Pl"' SnTTddition. it the infrared ^'B^f^f ^j^'SeetricaUy coupled in parallel 
is also contemplated '''^ P^^^^^^^^^^^^^^^^ with 55 -^^^^^^^TJ^Jltln^ detector 18 to the interfa« 

is envisioned that the IR adio communication with the fet seiot »u ^^^^ ^^^^^^ ^ ^he 

ihe normal RF commumcation of the ?„',T^ oriented to provide extended viewing 

device with its base station. ^^^^ lenses 2032 "^'^^ J^, jgo degrees from each 
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aad two sets of leases 42. Tbe beam splitter 40 spbte and 
combiocs signals between the two lenses and the infrared 
signal source 16 and detector 18. The lenses 42 and beam 
splitter 40 are configured to provide viewing coverage about 
180 degrees from each other to provide an extended angular 5 
range. This embodiment has the advantage of lower cost as 
the cost of a beam splitter component is less than that of two 
pairs of sources, detectors, filtering, and amplification. 
Although there is lowered sensitivity due to the split beam, 
this is overcome by increasing existing amplification. jq 

FIG. 4 shows a third embodiment of the present invention 
wherein the dispersing optics include a fiber optic cable 50 
disposed around a portion of a periphery of the communi- 
cation device 12 so as to transmit and receive infrared 
signals substantiaUy omnidirectionally around the commu- 15 
nication device 12. In particular, the fiber optic cable 50 has 
notches 52 at intervals along its length to form a pluraUty of 
tiny lenses so as to admit and transmit light signals 24 at 
varying angles therefrom. Preferably, the communication 
device 12 is a wrist-wora cellular telephone having a wrist- 20 
band 54, and the fiber optic cable 50 is disposed around a 
periphery of the wristband 54 to enhance the omnidirec- 
tional effect. It should be noted that the fiber optic cable 50 
and the notched 52 need not be coplanar as shown. The cable 



It is to be understood that the phraseology or terminology 
employed herein is for the purpose of description and not of 
limitation. Accordingly, the invention is intended to embrace 
all such alteraalivcs, modificatwns, equivalents and vana- 
tions as fall within the broad scope of the appended claims. 

What is claimed is: 

1. A wireless infrared peripheral interface for a commu- 
nication device having a cellular radio transceiver, the 
peripheral interface comprising: 
at least one infrared signal source and at least one infrared 
detector, the signal source and detector coupled with 
dispersing optics, the dispersing optics include a fiber 
optic cable disposed aroimd a portion of a periphery of 
the communication device so as to transmit and receive 
infrared signals substantially omnidirectionally around 
the communication device; 
an interface circuit coupled to the infrared signal source 
and detector; 

a processor coupled to the interface circuit, wherein the 
processor controls the interface circuit to process data 
signals that are conveyed through the infrared source 
and detector so as to communicate with a peripheral 
device that is proximate to the communication device. 
The peripheral interface of claim 1. wherein the dis- 



and the notched 52 neednotbe^^p^^^^^^ pe^og optics inchide a plurahty of lenses configured to 

50can_bewovenmtothewnstband 54 Apom^ 25 P ^ P ^^^^ ^ ,^,,ded 



«JV vau TT ^ T * • , , 

cable 50 can also be oriented in a scrpcntmc pattern, and the 
notched can be oriented at different angles to enhance the 
omnidirectional effect. Although there is lowered sensitivity 
due to the multiple lenses, this is overcome by increasing the 
existing amplification. 

FIG. 5 shows a fourth embodiment of the present inven- 
tion which includes a fiber optic link 60 for collecting and 
transmitting light between the communication device 12 and 
a peripheral device 22. The fiber optic link 60 has two ends 
which are located in proximity to the interface 10 and an 35 
infrared port 26 of the communication device 12 and the 
peripheral device 22, respectively. Preferably, the ends of the 
fiber optic cable 60 have boots 62 that serve to opticaUy 
ahgn the cable in tbe Unk with the IR ports of tbe devices. 
The boots 62 also serve to reduce stray or interfering light. 
The dispersive optics or lenses (shown as 20 in FIGS. 1 and 
2) are adapted to focus light to and from the ends of a single 
fiber cable in the fiber optic Unk 60. The lenses are created 
using a single piece of acrylic or equivalent material that is 
coated to reflect and focus IR light into fiber optics. This 45 
embodiment provides the best infrared link between the 
communication device and the peripheral with the least 
power requirement. Although FIG. 5 shows the arrangement 
as being hand-held, it is also envisioned that mechanical 



transmit and receive infrared sig 
angular range. 

3. The peripheral interface of claim 1, wherem the fiber 
optic cable is notched at intervals along its length so as to 
admit and transmit light at varying angles therefrom. 

4. The peripheral interface of claim 1, wherein the com- 
munication device is a wrist-worn cellular telephone having 
a wristband, and the fiber optic cable, is disposed around a 
periphery of the wristband. 

5. The peripheral interface of claim 1, fiirther including a 
fiber optic link for collecting and transmitting light between 
the communication device and a peripheral device, the fiber 
optic link having two ends to be located in proximity to the 
peripheral interface and an infrared port of the peripheral 

^ device respectively, and wherein the dispersive optics are 
adapted to focus light onto the ends of the fiber optic link. 

6. The peripheral interface of claim 1, wherein the com- 
munication device is a wrist-wora cellular telephone, and 
wherein the processor is further adapted to convey RF data 
signals associated with the infrared data signals through the 
cellular radio transceiver. 

7. The peripheral interface of claim 1, wherein the com- 
munication device is a wrist-wora cellular telephone, and 
wherein the processor is adapted to display information to-a 



as being hand-held, it is also envisioned ^^at mecnamcai r least some of the 

cradles or docking stations (not shown) for either or both 50 ^ y ^^^^^^^ p^^pheral inter- 



devices with dedicated and aUgned IR ports with the fiber 
optic link located therebetween could be utilized. 

In each of the above embodiments, it is preferred that the 
communication device is a wrist-wora ceUular telephone, 
which takes particular advantage in the above embodiments. 55 
as a wrist-wora device wUl usually be in motion, not only in 
a translalional sense but also in a rotational sense. Therefore, 
means to maintain a good IR link provide particular benefit. 
It is also preferred that the processor conveys RF data 
signals associated with the infrared data signals through the 60 
cellular radio transceiver, and to fiirther provide simulta- 
neous IR and RF communications to enhance interoperabil- 
ity. Moreover, it is preferred that the processor is adapted to 
display information to a user via a display in accordance 
with at least some of the infrared data signals conveyed 65 
through the interface to increase usabQity and monitoring of 
the wireless interface of the present invention. 



U^l Ti** w — ^ _ 

infrared data signals conveyed through tbe penpheral mter- 
face. 

8. A wireless infrared peripheral interface for a commu- 
nication device having a cellular radio transceiver, the 
peripheral interface comprising: 

an infrared signal source and an infrared detector, the 
signal source and detector coupled with dispersing 
optics, the dispersive optics include a beam-splitter and 
tv^'o sets of lenses, the beam splitter splitting and 
combining optical signals through a fiber optic cable 
between the two lenses and the infrared signal source 
and detector, the lenses oriented to provide viewing 
coverage about 180 degrees from each other, 
an interface circuit coupled to the infrared signal source 
and detector; 

a processor coupled to the interface circuit, wherein the 
processor controls the interface circuit to process data 
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^ the 
infrared signal source and "^^"^^T^^^^ 
"sigpal source ai.d ^^^^ uSSc » bcam"^""" 

Zo sets of lenses "^'^ J , optic cable 
^mbining opUcal ^f^fc^ed sigpal source 

between the two lenses ^d *e ^ 
a„d detector, one lens >s is located 

"r^::^^:™ ilar radio sudt that 

and detector; . v/hereia the 
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